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(57) ABSTRACT 

An ink cartridge is designed with- a reduced number of 
component parts without deteriorating functions to prevent 
ink leakage and lo detect ink depletion. The ink cartridge has 
an ink chamber including i foam holding chamber for 
holding a foam member saturated with ink to be supplied to 
the print heads and an ink holding; chamber for holding ink 
to be supplied to the fouo member. The ink chamber has ink 
filler poets for ailing the ink chamber with ink tod electri- 
cally conductive plug members, which uc exposed to the 
ink chamber. The plus members dose the ink filler ports and 
detect ink depletion in the ink chamber based on changes in 
electrical resistance between the plug members. 

19 Oalms, 8 Drawing Sheets 
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INK CARTRIDGE AND INK JET PRINTER u'viiy for delecting ink depletion io the ink chamber. Since 

THAT DETECTS INK DEPLETION the plug, member is used for both dosing the ink filler port 

and detecting ink depiction in the ink chamber, it is possible 

BACKGROUND OF THE INVENTION * decrease the number of component pans and reduce the 

1 Field of the Invention 5 production cosi, as compared with ibe prior an ink cartridge 

_ that has ao electrode for detecting ink depletion separately 

The present inveouon relates to an ink cartridge, which from lhc pUlg mctnbcf , 

contains ink, and an ink jel printer for printing by jetting the , . . t * _ . . . , , 

ink from .be ink cartridge onto recording paper In * c «* flt-SF? 1 T^J? P °*r 
, member raiy be a metal ball. The direction of insertion of 
2. Descnpiwo of Related An 10 Ml prug member in tbc ink supply port is ool limited. 
A communicating system such as a facsimile system and thereby facilitating closing of the ink filler port, 
an iwormaUort processing system sucb as a personal com- Funnerrnor e. in the ink cartridge of ibe present invention, 
pater are usually connected with a primer thai a capable of ^ - mk ^.mber miy ^ formed as a foam holding chamber 
printing data including characters and graphics onto record- for hoW! „ iokHSOaked p^o^ meaAet , nd M iak 
ine paper as visual information. Various priming systems. H hoIdiog ^ communicates with the foam holding 
siKh is io imp»d *ys*m, » lhermos«mlivc syacra ind in ch , mt) cr and bold* ink alone. The ink filler port may be 
ak jet system, are used for recording. In recent years there formed io ^ & e fcwB noUfio£ chamber and the iok 
has been in widespread use an ink jet pnnter that uses the ink holdiaecnamber. The mbovc-dejenbed design allows *imul- 
jet system capable of achieving quiet pnnung on recording uacous filling of ink in both the ink holding chamber and the 
papers produced of various kinds of materials. io foun noW!ag cn^,. Therefore, ink fining can he con- 
Hie ink jet prater described above is designer! lo achieve pitted in a short time, 
printing onto the entire surface of recording paper. The Pnnbcrmarc the ink cartridge of the present invention 
printing process includes rtr^.Udly pnnflog one band of ^y^so designed as to be removable in relation to tbc ink 
characters by emitting ink supplied bom an mk cartridge te j^, Accordingly, since only the ink cartridge is 
a priQt bead on the rccorcUng paper whik traversing the pcul » repUc ^. maintenance cost required for cartridge irpUcc- 
beadm » mam scaooing duecboa > and then moving the ,»« in ease of ink depletion Ctt be reduced. 

recording paper in the direction of sub-scanning for one _ . _ • «.-.• , , . . 

band wirkbTlVchis type of ink jet printer, wWcbiakes the ^""S^' " P ^T ^.IT* mveouoo M 

above^lescribed operation for printing, the ink cartridge is P<™^ the ink cutndge. a hoUmg rnernber for 

flUcd with a piece mam soaked with the ink in order to 10 ink < ^ nd e c '» soomn motmtedoo 

obui- good priuog o-Jily w«h in»rcd subOixed ink ^h^Zt^J^^ ^^Xt^ 

supply tn the prini bead. Further, an ink sensor is employed «~»«>" « «"* «* cartridge, and i ^teetion devtce, which 

<o detect the presence or absence of the ink for the^apo" woc,ves . « ****** u f^ l &Bm .*f J bl fJ? cn * M ~ *? 

of predetecting ink depletion io order to prevent defective conne«r« section and delects ink c^lcUoo the ink 

d tinting cartridge. Aocoromg to the provisions oc Inc aforesaid 

^ . . ...... . „ design* it b possible to obtain an ink jet printer capable of 

TTiti m apnor art ink cartridge 51 stown » F1C.1. an accurUe)y detecting ink depletion in the ink cartridge based 

air commtimcabcig PCrtSIB md an mk fitter pon SIC are OQ ^ dctccUng device detecting aa decatica! signal from 

fonjaed in the lop and bottom walls respectively An dec- ^ ^ mcmbcr exposed to the ink boldia^ cUmber. 
erode 54 is installed as an ink sensor in a space S3 denned 

by a rib 51A between a wall surface of the ink cartridge 51 40 BRIEF DESCRIPTION OF THE DRAWINGS 
and a foam 52. Ink is charged to (he foam 52 and the space 

53 in tbc iok cartridge 51 through tbe ink filler port 51C By Preferred embodiments of tbc present mveottoG will be 

ibis, the ink supply from the foam 52 is stabilized -an^dftk described in detail with reference to the following figures 

iSSefe&fttfiffiJte^^ wherein; 

In tbe prior an design described above, however, it HC. 1 is a sectional view of a prior art ink canridge; 

becomes accessary to close the rak filler port SIC by a plug FIG. 2 is a sectional view showing an ink canridge 

member 55 to prevent ink leakage from me ink filler pon mounted to a cartridge holding member; 

SIC after the ink is filled in the ink canridge 51. To reduce FIG - 3 is a pccspcctivc view of an ink jet primer connected 

the total titanufacruring cost, it is desirable io decrease tbe 50 u? jq information processor; 

number of component parts by removing the phig member nC.4isi block diagram of the information processor 

55 and the electrode 5« without adversely effecting such xnd thc ivk : cl printer- 

r\incuoos as the prevention of ink kakace and the detection _ , . <• 

of ink denletion. nG - 5 15 1 P«»pccuvc view showing a major ponton of 

Y the ink jet printer; 

SUMMARY OF THE INVENTION $s FIG. 6 is a perspective view showing a major portion of 

It is, therefore, an object of thc present invention to ^ ^^i* 1 Pettier; 

provide ao ink cartridge and ao ink jet printer that can reduce FIG. 7 is a cut-away exploded view showing tbc ink 

the numbci of component pacts without deteriorating func- cartridge mounted to the cartridge holding member, 

tioos such as the prevention of ink leakage and USc detection < 0 HG. 3 is a sectional view of the canridge holding 

of ink depletion. member; and 

lb solve tbe aforementioned and other problems, ao ink FIG. 9 is a sectional view of thc ink canridge. 

cartridge of tbe present invention is provided with an ink ^*--r.. rT r _^_ .- s ,_. A _ -.-.^ 

chamber fat holding ink to be supplied to an ink jet head, an DETAILED DESOTiraONOF PREFERRED 

ink filler port for filling the ink io the ink chamber, and a <5 EMBODIMENTS 

plug member for closing the ink filler port while being An embodiment of the present invention will be described 

exposed ioio ibe ink chamber and having electrical conduc- with reference to FIGS. 2 u> 9. 
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An ink jci pr inter <»f the present cmbodimcM, a* sliown in while keeping a constant distance between the prim bead 

FIG. 3, is connected to an infofmilioo processor l,such as mechanism 21A to 21D and the recording paper 25- 

a personal computet. The iniorrnalioo processor 1 has a The recording piper 25 facing the prim bead mecbuiBra 

processor body 2 incorporating an auxiliary memory device. 2 IA to 2 ID b supported on a platen roller 28 as shown io 

such as a magnetic disk device, and a central processing unit. 5 RC. Tlie platen roller 2g is mounted m pirtUel wub ibe 

A CRT (caihode-ray tube) 3 is used to present data on a ^ ^24, aod b rota t ably supported at its bothcnds.Oo 

staxen, and a keyboard 4 and a mouse 5 are used for one cod ^ ^ Ule0 rolkr u b t rollcr u 29 . 

inputung and indicating data. The processor 1 is ^ ^ „ b ^ ^ , wbkh is 

connceied to a printer 7, which » the ^P"^;^f secured lo an unilhisiralcd paper feed motor. Toep.pcr feed 

^ ° rCMmP 10 moior routes the platen roUerM ihrougb the roller \Lx 29. 

_ . . .... thereby moving ite recording paper IS ia Ihe direction of 

The processor body 2 aieauoQcd above * provided wnh. ^b-scmtiw Y . The movement of (he recording piper 25 in 

foe example. » windows syacm S as an operaung system (hc direction Y is repelled every lime prin.iog 

(OS) as shown ,n FIG. 4. The wuidows system 8 * so fc ^ for 0(le bind by lD£ scanning by ibe 

designed as lo execute one or more applications 9 smulii- , , ■ , ^ 21A to 21D. 

oeously in cooperation with various kinds of fonctjoo . KJmectaoiifnsZlAiollD described above, 

groups.sucfa asU.eappbc.uo* ■ " for documem JW«.wo £££ ^e^ve^memb* W^LuSgc 

programs, a font driver 10 for controlling the fool of . **. . * . t , . £ 

chaSc^ a CRT driver 11 for co«rc4Un7lhc CRT 3, a ^^^1^ 

keyboard driver 12 for controlling the keyboard 4, a mouse m cartrul^hoklmg member 1 l,and«k«r«dg es30Aio30p 

driver 13 for ooduoIW the mouse 5 and a primer drr^er X4 removably mounted oo ibe cartridge holding member 31. 

for compiling the printer 7. Of course, aoytype of mfor- F1C « is a sectional view of ihc cartridge holding member 

™ ft ~^™Lln» £wl ir^^rZ.rZJ^ulTtT^ 3L aod natbasewnil view sbowing the n* cartridges 

mauou processing device, mctudmg bat act hxnxted to a 3^ u> 3CD. As shown m FIG. «. the aforesaid print heads 

notebook, or a facsimile machine, can be used with ibis 77? ™ 71^ ZZT. T/Z^l. ^^'^ P^ 1 new 

orinlin _ ^^^-wiy 44Ato440 are held at ihc front of tbe ink supply membecs 

poauog assemoiy. 15 37. Tbe ink cartridges 30A to 30D removably mounted 00 

TUabovc^scribcd pratiter drnrec 14 1» capable of form- ^ an ^ e Xolc^oxmber 3X are removably mounted to 

tng dot image daia ma prcsekcaed color P«*JMt« naooo- ^ 44^^ 440. -tbe secdooU vfcw of FIG. 9 

^"^^ ^ * ****** tbe ink cartridges 30A to 30D as removed from the 

has been selected for data displayed oo tbe screen of the CUT cartridge holding member 31 

* For example, in the case of Ibe color printing mode. 30 rj* ^cart^ 

fcniwlor dot image daU (pad data arranged horizontally "™ ^ J-toS^ h«S»S I- ^h! «rtnVw3v 32 ih^ 

and vertical! y in a dot matrix array) of yellow (YV cugenta * hoUow cartridge body 32- In tbe cartridge body 32, there 

(M). cyan (Q and black (K) arc fonned on 0,c b^Uoffoot ■ P^^ 1 ^forming a communicatmg passage 

oUi*ofa«e*tobeprmted.aa^ ^2B m its lower part Tfce part^on wiH 32A forms an ink 

aod pictorial imagcTTbcsc dot image dcta are oulp^icd ia > s chamber composing a foam boktog dumber 33 aod mix .ok 

order W xn tnUx^cr unit 1^ ^ paiU dxU of a-bU n^u holding chamber 34. wh,cb commoiucaxe m rbetr lower pari, 

in the horuonial dircciioo (mater cUixctioa) per caster. The foam holding dumber 33 is filled with a piece of 

Tbe print data mat has been outeuttcd in the raster scan foua 15 C* 0 * ^ of P° ro ^ member) having cooujuous 

mode is inputted into an MF (interface) unit U of the printer foun ***** impregnation. In the tower part of a 

7. THe printer 7 has a printer controller 17, prim buffers ISA 40 camdge body 32. which forms the foam 

10 1*0 for storing print da* of yellow (Y), magenta (MX boldia * cWbcr M P° rt 32C 15 fonncA 

cyan(Q and black (K) respectrvely. a prist bead drive unit As shown in FIG. 2, in the ink supply port 32C the 

19, a CR motor drive unit 20, and a sensor signal mput unh above-described ink supply member 37 is fitted in a liquid 

43! The CR motor drive unit 20 is connected to a CR motor °gb» manner through a seal member 39. The ink supply 

22 to turn the CR motor 22 in normal aod reverse directions. 45 member 37 is formed with an ink passage 37 A. which 

In the meantime, the print head drive unit 19 is comvected to connects the print heads 44A to 440 to the foam holding 

yellow (Y) p magenta (M), cyan (Q aod black (1Q print bead chambers 33. The ink passage 37A « designed to supply tbe 

mechanisms 21Ato 210. These print head m*^*"?^* 21A ink to all the channels of the print heads 44A to 44 D from 

to 210 have print beads 44 A to 44D (ink jet beads), in the ink supply member 37. In the top wall of the cartridge 

wfakh. as shown in FIG. 2, ink nozzles that jet ink by 50 body 32 » which forms the foam holding chamber 33, an air 

utilizing the displacement of piezoelectric elements are hole 32D is formed open to the atmosphere. The air hole 

arranged in the direction of sub -scanning, for example for 64 32D is designed to supply the same amount of air as tbe 

channels. A driving voltage is applied from the print bead amount of ink consumed into the foam holding chamber 33. 

drive unit 19 shown in FIG. 4 to the piezoelectric elements Further, in the boUom wall of the cartridge body 32 there is 

of the nozzles of the print heads 44A to 44D. thereby $s *o »k filler port 32F having a projecting portion or inwardly 

displacing tbe piezoelectric elements* protruding lip 32G therearound set at a predetermined level. 

The print head roechatiisms 21 A in 21D, as shown in FIG. Tbe ink filler port 32F is used when filling the foam holding 
5, are arranged in the diicciion of main scanning X and are chamber 33 with ink- 
secured lo a carriage 23 in such a manner thai the ink will la the meantime, the ink holding chamber 34 holds only 
be emitted lo recording paper 25 at a p rede term toed angle. 60 (he ink. In the bottom wall of the cartridge body 32, which 
The carriage 23 is movably supported on a guide shaft 24 forms the ink holding chamber 34, an ink filler port 32E is 
aod a guide plate 27 laterally mounted in the main scanning formed similarly to tbe above-mentioned ink filler port 32F. 
direcuoQ X and is connected to a scanning belt 26 driven by The ink filler port 32E is used when oiling ink in the ink 
the CR motor 22. The CR motor 22 for driving the scanning holding chamber 34. 

belt 26 reciprocates the carriage 23 in lb© main scanning 65 la the ink filler ports 32E and 32 F. plug members 45, 4S 

direction X tloog the guide shaft 24. Moving for main comprising to electrically conductive metal ball are filled in 
scinrting. tbe print bead mechanisms 21 A to 21D arc moved a liquid-light manner for the purpose of preventing ink 
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leakage and lo serve as electrode*. These plug member* 45, priming, consumption of the ink in the ink holding chamber 

45 are held in contact with electrode term mils 42, 42 (which 34 will be sUfted. 

function as coonccriug sections) provided oa fbc cartridge Thcrcxftcr, when the ink level io the ink holding chamber 

holding member 31. The electrode terminals 42, 42 are 34 bis gone down below ibe top cod of ibe projecting 

connected to the sensor signal input unit 43 as shown in FIG. 5 portions 32G, 32G, there is no electrical conua between ibe 

4. The sensor signal input uoii 43 serves lo delect electrical pK*B member 45. 45. Therefore the electrical resistance 

resistance between the electrode terminals 42, 42 (the phig belween the plug members 45. 45 will increase The printer 

members 45, 45). and output a value of detected resistance controller 17 obtains a comparison result that docekctncal 

io the printer controller 17. thereby detecting ink depletion ****** Is over a predetermined value. The printer 

« u*. r »u wu**v«w * . ^ti,^^JTZ^4 , n controller 17 detecu ink depletion and indicates the ink 

byuVprmierc»oU^lkrl7.T^eaf(>re«Daoncdphgmem. to ^ fctionon ^.^^ 4n ur dUustrated dispUy and aubc 

hers 45, 45 ire not limited to a metal ball and may be, for £ { . ^ ^ Qn ^ ^ CRT 3 or 

example, a conduct rve me u I bar or plate or conductive resin. ^ 

Operation of the ink jet printer of the above-described Having described the specinc preferred embodiment of 

design is described below. First, in oiling the car I ridge body q, c invention with reference to the accompanying drawings, 

32 with ink. an unilhistrated known vacuum impregnating » it w yi bc A p pC ecUlcd thai Ihc present invention is not limited 

machine is used. to the described embodiment. 

As shown in FIG. 9. after the foam 35 is filled in the foam Various changes and modifications can be effected therein 

holding chamber 33 of the cartridge body 32, the air will be by one D f ordinary skill in the an without departing from the 

removed by evacuation from the cartridge body 32 scope and spirit of the invention as defined by the appended 

(specifically, the ink chamber inemdiag the foam holding claims, 

chamber 33 and the ink holding chamber 34). Thereafter, ink What is claimed is: 

is charged into the foam holding dumber 33 mod the ink 1. An ink cartridge assembly for use with an ink printer 

holding chamber 34 through the ink filler ports 3ZE and 32F. having an ink cartridge receiving structure and a circuit for 

After (be completion of ink filling by the vacuum iapreg- u detecting ink depiction, including: 

luting machine, ibe ink filler ports 32E and 32F are dosed aa ink cartridge comprising: 

tightly with the plug members. 45, 45. Then, the ink car* a hollow body defining an ink chamber, the ink chamber 

tridges 30 A to 3 ODihus charged with ink are mounted to the storing ink and having an ink supply port and an ink 

cartridge holding member 31 with the ink supply members &fl cr port; and 

37 fitted in the ink supply ports 32C After mounting the ink „ , conductive plug member sealingly engaged in the ink 

cartridges 30A to 30D to the cartridge holding member 31, siw 

Ibe plug members 45, 45 filled in the ink filler ports 3 2E and wherein, when the ink cartridge assembly is positioned 

32F located in the bottom of the cartridge body 32 contact wiibio the ink cartridge receiving structure, the con- 

with the electro* terminals 42, 42 moumedon the cartridge ductivc plug member is connected to a terminal of the 

holding member 31. Thus the plug members 45. 45 are 3J dtcuit ^ ^ u ^ depletion electrode in the ink 

elocirically connected to the sensor signal input anil 43 of clumber 

RG. 4 via *e ^ectrodc tenninaJs 42 42, Because the plug 2 ^ cartridge assembly of claim 1 wherein the 

members 45, 45 are cooducuve metal balls, electrical rcas- bod ^ a par uaon w*E extending therein mat 

tancc between the plug members 45, 45 wfli be ckaccred by 6ir{des teutodbvdbtrmto 4 foim holding chamber and an 

means of ike sensor signal mputunil 43 as stawu m RG 4. ^ holding chambcr f the to am boldiog chamber and the ink 

Tnen, the value of electrical rc$«unce thus delected will be ^ dtamba ^ in fiuid communicatioa with each 

read by the printer controller 17. to thereby determine ink other. 

depletion, or not. 3 . The ink cartridge assembly of claim 2 further compris- 

That ts, during the initial period after mounting the ink log an ink impregnable porous member positioned in the 

cartridges 30A to 30D to the cartridge holding member 31, 45 foam holding chamber. 

the ink holding chamber 34 is full of ink and the plug 4. The ink cartridge assembly of claim 2 wherein the ink 

members 45. 46 arc covered with the ink. In this state, mere supply port is formed in the foam boldiog chamber and 

exists little electrical resistance between the plug members wherein Ihc foam holding chamber also has an air hole by 

45. 45 due to the conductive ink. The printer controller 17, which atmospheric air eta communicate with the foam 

therefore, obtains the comparison result that the electric 50 boldiog chamber. 

resistance value is under a predetermined value, ihus deter- 5. The ink cartridge assembly of claim 1 further comprise 

miaing the presence of ink. iag 1 pair of ink filler ports, each ink filler port having a 

Next, the print head mechanisms 21A to 2 ID are driven conductive plug member engaged therein, 

by the print head drive unit If as shown in FIG. 2, icd ink 6. The ink cartridge assembly of claim 5 fun her comprts- 

is jelled from the print beads 44Ato 44D, to thereby perform 55 ing conductive ink disposed in the ink chamber, wherein the 

printing for one band. Then the ink soaked in the foam 35 in conductive ink forms an electrical connection between the ' 

ibe foam holding chamber 33 is supplied lo the print beads pair of conductive plug members when ihc ink chamber has 

44Ato44D that have been evacuated, through (he ink supply a predetermined amount of ink therein and wherein the 

members 37. At the same time, the same amount of air as the electrical cooncctiao is broken when ibe ink chamber has 
amount of ink consumed from the foam holding chamber 33 <0 less iban the predetermined amount of ink therein (hereby 

is taken in through the air hole 32D. The air bole 32 D U indicating ink depletion. 

formed in the cartridge body 32 forming the foam holding 7. The ink cartridge assembly of claim 1 wherein the ink 

chamber 33, preferentially supplying air lo the foam holding filler port his a lip thai projects into the ink chamber, 

chamber 33. The ink in ihe foam holding chamber 33, 8. The ink cartridge assembly of claim 1 wherein Ihe ping 
therefore, is consumed preferentially. When ibe ink level has ts member comprises a metal balL 

reached the communicating passage 32B located below the 9. The ink cartridge assembly of claim 1 further comprb- 

bouom end of the parti l ion wall 32 A as a result of continued ing an ink cartridge holding member that supports that ink 
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cartridge and hat an electrode terminal thereon, wherein \h* 
conductive plug member electrically connects wiih the elec- 
trode terminal io signal ink depletion in the ink chamber. 

10. Tbc ink cartridge assembly of clam I wither com- 
prising i plurality of ink can ridges assembled as a modular 
unit. 

U. An ink priming assembly, oomp rising: 

a print head mechanism thai applies ink onto a substrate: 

an ink cartridge assembly coupled to ihe prim bead 

mechanism thai supplies ink lo ihc prim head 

mechanism, the ink cartridge assembly including: 
in ink cartridge having a hollow body defining an ink 

chamber, the ink chamber storing ink and having an ink 

supply port aod an ink filler port; and 
a conductive plug member sealingly engaged in tbc ink 

filler port 

a controller coupled to ihe print head mechanism and the 
mk cartridge assembly that controls the print head 
mechanical io print based oo print data and receives 
signals from the ink cartridge assembly when mk 
depletion is detected io the mk cartridge; and 
an ink cartridge holding member ihal supports die ink 
cartridge aod couples the print head to the ink cartridge, 
the ink cartridge holding mc robcr having a terminal thai 
electrically connects the conductive plug member to the 
coolroDer. me conductive plug member forming an ink 
depletion electrode within the ink chamber of an ink 
depletion circuit 
12. The ink jet printing assembly of claim 11 wherein the 
hollow body of the ink cartridge has a partition wall extend- 
ing ihe rein thai divide* the ink chamber into a foam holding 
chamber that holds an mk impregnable porous member 
therein and an ink holding chamber, the foam holding 
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chamber aod the ink holding chamber being in fluid com- 
munication with each Other. 

U. The ink jet printing assembly of claim 11 further 
comprising a pair of ink filler ports, each ink filler port 
5 having a conductive plug member engaged therein. 

14. The ink jet prinung assembly of claim 13 wherein one 
of the ink filler ports 0 positioned in each of the foam 
holding chamber and tbc ink holding chamber. 

15. The ink jet printing assembly of claim 14 further 
10 comprising conductive ink disposed in the ink chamber. 

wherein the conductive ink forms an electrical connection 
between the paif of conductive plug members when Ihc ink 
chamber has a predetermined amount of ink therein and 
wherein the electrical connection is broken when the ink 
i* chamber has less than the predetermined amount of ink 
therein thereby indicating ink depletion. 

16. The ink jet printing assembly of daim 15 wherein the 
ink cartridge assembly further comprises an ink cartridge 
holding member that supports the ink cartridge and couples 

W the print head U> the ink cartridge, Ihc ink cartridge holding 
member having a pair of electrode terminals thai are con- 
nected co (he controller, wherein the conductive phtg mem- 
bers electrically connect with the electrode terminals to 
signal the controller when ink is depicted in the ink chamber. 

IS 17, The ink jel printing assembly of daim 1 6 wherein the 
controller measures resistance between the conckictivc plug 
members to delect depletion of ink in the ink chamber. 

IS. The ink jet printing assembly of daim 11 wherein the 
ink filler port has a lip that projects into the ink chamber and 

30 the conductive plug member is scaled flush with the lip. 
19. The ink jet printing assembly of claim 11 wherein the 
plug member comprises a metal ball. 
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